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PROBLEM TO BE SOLVED: To provide a method for manufocturing 
a microlens array, using a simple process and to provide the 
microlens array manufectured by the method, and to provide an 
optical device. 

SOLUTION: The method for manufacturing the microlens array 

includes a process of forming a first light-transmitting layer J.^^: 
precursor 20 on a master plate 10, to form a first light-transmitting — — r 
layer 22 and a process of forming a second light-transmitting layer k 

precursor 24 on the first light-transmitting layer 22 to form a ^ ^ . .^^ . . ^,uMuj.mum . iSijx i i;; 

second light-transmitting layer 26. The master plate 10 has a V<t«?l'^^ 
plurality of first regions 14 and a second region 16. surrounding the ... 
periphery of the first regions 14 and having lower affinity with the V 4 4 l^ifV 'if'^'^^Jv^ 
first light-transmitting layer precursor 20 than the first regions 1 4. ' y -i.^ ^^^^ ' 

The first light-transmitting layer 22 is formed on the first regions T '^^ A. v^-^jio^ 

14, avoiding formation on the second region 16. ""'-^ y • - 1. | 
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* NOTICES * 

JPO and NCiPl are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, Mit^p¥* shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It includes preparing the 1st light-permeability layer precursor, forming the 1st light-permeability layer, 
preparing the 2nd light-permeability layer precursor on said 1st light-permeability layer, and forming the 2nd light- 
permeability layer in original recording. Said original recording Two or more 1 st fields. The manufacture approach of 
the micro-lens array which has the 2nd field where compatibility with said 1 st light-permeability layer precursor is 
lower than said 1st field while surrounding the perimeter of said 1st field, avoids said 1st light-permeability layer and 
forms said 2nd field in said 1st field for it. 

[Claim 2] The manufacture approach of the micro-lens array which prepares said 1st light-permeability layer 
precursor in said each 1st field in the manufacture approach of a micro-lens an^ay according to claim 1 so that it 
may have a curved surface with surface tension. 

[Claim 3] The manufacture approach of the micro-lens array which prepares the 2nd light-permeability layer 
precursor on said 1 st light-permeability layer in the manufacture approach of a micro-lens array according to claim 
1 or 2 after stiffening said 1st light-permeability layer precursor. 

[Claim 4] The manufacture approach of the micro-lens array which is circular to either of claim 1 to claims 3, and 
forms said each 1st field in it in the manufacture approach of the micro-lens array a publication. 
[Claim 5] The manufacture approach of a micro-lens array that the die length of the side which counters is almost 
the same, the die length of the side of next doors differs, and each interior angle forms said each 1st field with an 
almost equal octagon in the manufacture approach of a micro-lens array given in either of claim 1 to claims 3. 
[Claim 6] The manufacture approach of a micro-lens an^ay which applies said 1st light-permeability layer precursor 
on said 1st and 2nd fields in said original recording, and takes out said 1st light-permeability layer precursor from 
said 2nd field to said 1 st field soon in the manufacture approach of a micro-lens array given in either of claim 1 to 
claims 5 by the lowness of compatibility to said 1st light-permeability layer precursor of said 2nd field. 
[Claim 7] The manufacture approach of the micro-lens array which prepares said 1st light-permeability layer 
precursor in either of claim 1 to claims 5 for said every field [ the ] in the manufacture approach of the micro-lens 
array a publication. 

[Claim 8] The manufacture approach of the micro-lens array which forms said color material of a color which uses 
the color material of two or more colors, and is different to said 1st field of next doors as said 1st light-permeability 
layer precursor in the manufacture approach of a micro-lens array according to claim 7. 

[Claim 9] The manufacture approach of a micro-lens array that form said 1st field by the front face of said original 
recording, and compatibility with said 1st light-permeability layer precursor forms said 2nd field with the film lower 
than the front face of said original recording in the manufacture approach of a micro-lens array given in either of 
claim 1 to claims 8. 

[Claim 10] The manufacture approach of the micro-lens array which includes further exfoliating said 1st and 2nd 
light-permeability layers in one from said original recording in either of claim 1 to claims 9 in the manufacture 
approach of the micro-lens array a publication. 

[Claim 11] The manufacture approach of the micro-lens array filled up with the 3rd light-permeability layer 
precursor which removes said 1 st light-permeability layer from said 2nd light-permeability layer, forms a crevice, 
and is different from said 1st light-permeability layer precursor in said crevice in the manufacture approach of a 
micro-lens array according to claim 10 after exfoliating said 1st and 2nd light-permeability layers in one from said 
original recording. 

[Claim 12] The manufacture approach of the micro-lens array which uses two or more kinds of color material as 
said 3rd light-permeability layer precursor in the manufacture approach of a micro-lens array according to claim 11. 
[Claim 13] The micro-lens array manufactured by the approach of a publication by either of claim 1 to claims 12. 
[Claim 14] Optical equipment which has a micro-lens array according to claim 13. 

[Claim 15] Optical equipment which has the light source which irradiates light towards said micro-lens array in 
optical equipment according to claim 14. 

[Claim 16] Optical equipment which has the image sensor in which the light which condensed by said micro-lens 
array carries out incidence in optical equipment according to claim 14. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to optical equipment at a micro-lens array and its manufacture 

approach list. 

[0002] 

[Background of the Invention] The micro-lens array which two or more minute lenses are put in order until now, and 
is constituted has been applied to the liquid crystal panel. By applying a micro-lens array, since the light which 
carries out incidence to each pixel with each lens condenses, the display screen can be made bright. 
[0003] The original recording which has the irregularity according to a lens as the manufacture approach of a micro- 
lens array is created, and the approach of imprinting the configuration of the irregularity to transparence resin is 
learned. However, by this approach, since many facilities are needed in order to create original recording, and that 
running cost will also become expensive, the limitation was in low cost-ization. 

[0004] This invention solves such a trouble and the object is in providing with optical equipment the micro-lens 
array list manufactured by the method of manufacturing a micro-lens array at an easy process, and its approach. 
[0005] 

[Means for Solving the Problem] (1) The manufacture approach of the micro-lens array concerning this invention It 
includes preparing the 1st light-permeability layer precursor, forming the 1st light-permeability layer, preparing the 
2nd light-permeability layer precursor on said 1st light-permeability layer, and forming the 2nd light-permeability 
layer in original recording. Said original recording Two or more 1 st fields. While surrounding the perimeter of said 1 st 
field, it has the 2nd field where compatibility with said 1st light-permeability layer precursor is lower than said 1st 
field, and said 2nd field is avoided and said 1st light-permeability layer is formed in said 1st field. 
[0006] According to this invention, in the 2nd field, since the 1st light-permeability layer precursor is crawled, the 
2nd field can be avoided and the 1st light-permeability layer precursor can be easily prepared in the 1st field. Since 
the 1 st light-permeability layer formed in two or more 1 st fields serves as two or more lenses, a micro-lens array 
can be manufactured at an easy process. 

[0007] (2) In the manufacture approach of this micro-lens array, said 1 st light-permeability layer precursor may be 
prepared in said each 1st field so that it may have a curved surface with surface tension. 
[0008] By carrying out like this, the lens which has a curved surface can be formed easily. 

[0009] (3) In the manufacture approach of this micro-lens array, after stiffening said 1st light-permeability layer 
precursor, the 2nd light-permeability layer precursor may be prepared on said 1 st light-permeability layer. 
[0010] According to this, the 1st and 2nd light-permeability layer precursors are not mixed. 

[0011] (4) In the manufacture approach of this micro-lens array, it is circular and said each 1st field may be formed. 
[0012] According to this, a circular lens can be formed. 

[0013] (5) In the manufacture approach of this micro-lens array, the die length of the side which counters is almost 
the same, the die length of the side of next doors differs, and each interior angle may form said each 1st field with 
an almost equal octagon. 

[0014] According to this, the lens of an octagon can be formed. 

[0015] (6) In the manufacture approach of this micro-lens array, said 1st light-permeability layer precursor may be 
applied on said 1st and 2nd fields in said original recording, and said 1st light-permeability layer precursor may be 
soon taken out from said 2nd field to said 1st field by the lowness of compatibility to said 1st light-permeability 
layer precursor of said 2nd field. 

[0016] According to this, the 1st light-permeability layer precursor can be easily prepared in the 1st field in a short 
time. 

[001 7] (7) In the manufacture approach of this micro-lens array, said 1 st light-permeability layer precursor may be 
prepared for said every field [ the ]. 

[0018] According to this, the 1st light-permeability layer precursor can be certainly prepared in the 1st field. 
[0019] (8) In the manufacture approach of this micro-lens array, as said 1st light-permeability layer precursor, the 
color material of two or more colors may be used, and said color material of a color which is different to said 1st 
field of next doors may be formed. 

[0020] According to this, the micro-lens array which has the function of a light filter can be nnanufactured. 
[0021] (9) In the manufacture approach of this micro-lens array, said 1st field may be formed by the front face of 
said original recording, and compatibility with said 1st light-permeability layer precursor may form said 2nd field with 
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the film lower than the front face of said original recording. 

[0022] According to this, in the 1st and 2nd fields, compatibility with the 1st light-permeability layer precursor can 
be changed simply. 

[0023] (10) In the manufacture approach of this micro-lens array, you may also include further exfoliating said 1st 
and 2nd light-permeability layers in one from said original recording. 

[0024] According to this, a micro-lens array does not contain original recording including the 1st and 2nd light- 
permeability layers. 

[0025] (1 1) In the manufacture approach of this micro-lens array, after exfoliating said 1st and 2nd light- 
permeability layers in one from said original recording, said 1st light-permeability layer may be removed from said 
2nd light-permeability layer, a crevice may be formed, and it may be filled up with the 3rd light-permeability layer 
precursor which is different from said 1 st light-permeability layer precursor in said crevice. 

[0026] According to this, although the 1st light-permeability layer precursor is temporarily used in a manufacture 
process, it does not become some final lenses. Therefore, a desirable ingredient can be chosen as 1st light- 
permeability layer precursor in a manufacture process, and an ingredient desirable as a lens can be chosen as 3rd 
light-permeability layer precursor. 

[0027] (12) In the manufacture approach of this micro-lens array, two or more kinds of color material may be used 
as said 3rd light-permeability layer precursor. 

[0028] According to this, the micro-lens array which has the function of a light filter can be manufactured. 
[0029] (13) The micro-lens array concerning this invention is manufactured by the above-mentioned approach. 
[0030] (14) The optical equipment concerning this invention has the above-mentioned micro-lens an^ay. 
[0031] (15) This optical equipment may have the light source which irradiates light towards said micro-lens array. 
[0032] (16) This optical equipment may have the image sensor in which the light which condensed by said micro- 
lens array carries out incidence. 
[0033] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained with 
reference to a drawing. 

[0034] (Gestalt of the 1st operation) Drawing 1 (A) and drawing 1 (B) are drawings explaining the original recording 
used with the gestalt of this operation. Especially the flat-surfece configuration of original recording 10 may not be 
limited, may be circular, or may be polygons, such as a rectangle. It is not limited especially rf optical physical 
properties, such as light transmission nature which will be demanded as a micro-lens array if left behind as a part of 
micro-lens array, and properties, such as a mechanical strength, are satisfied, and original recording 10 can use the 
substrate or films made from plastics, such as a quartz, glass or polycarbonate, polyarylate, and polyether ape 
phone, polyethylene terephthalate. polymethylmethacrylate, and amorphous polyolefine. As long as it exfoliates 
original recording 10 at a next process, light transmission nature may not be in original recording 10. 
[0035] Next, the process which gives selectivity to the surface characteristic of original recording 10 is performed. 
It is forming the field where surface characteristics*, such as wettability's, differ here to the ingredient prepared on 
the front face concerned on the front face of original recording 10 as giving selectivity to the surface characteristic 
of original recording 10. Specifically, the 2nd field 16 where compatibility is small Oow) is formed to the 1st light- 
permeability layer precursor 20 rather than two or more 1st fields 14 which have compatibility to the 1st light- 
permeability layer precursor 20. and the 1st field 14. For example, the 1st field 14 may be formed by the front face 
of original recording 10. and the 2nd field 16 may be formed with an ingredient with the compatibility smaller (low) 
than original recording 10 over the 1st light-permeability layer precursor 20. Or to the 1st light-permeability layer 
precursor 20, the front face of original recording 10 may form the 2nd field 16 in reverse on the front face of original 
recording 10. when compatibility is small (low), and it may form the 1st field 14 in *rt with the large ingredient of 
compatibility rather than this. At a consecutive process, the difference of this surface characteristic is used and the 
1st light-permeabil'rty layer precursor 20 is selectively formed in the 1st field 14. 

[0036] With the gestalt of this operation, as shown in drawing 1 (A), after forming the film 12 in the front face (for 
example, whole surface) of original recording 10, as shown in drawing 1 (B). the film 12 is removed in the 1st field 14, 
and it leaves the film 12 to the 2nd field 16. The film 12 has the compatibility lower than the front face of original 
recording 10 over the 1st light-permeability layer precursor 20. In detail, the following process is performed. 
[0037] The film 12 may be formed by vapor growth, such as CVD, and may be formed by the approach using the 
liquid phase, such as a spin coat method and a dip method, and the matter melted to the liquid or the solvent in that 
case is used for it. For example, a silane coupling agent (organic silicon compound) and thiol compounds can be 
used. Here, thiol compounds mean the generic name of an organic compound (hydrocarbon groups with replaceable 
R1-SH;R1. such as an alkyl group) with a mel helmet radical (-SH). Such thiol compounds are melted to organic 
solvents, such as dichloromethano and trichloromethane, and let them be the solution of 0.1 - lOmM extent. 
[0038] Moreover, a silane coupling agent is a compound expressed with R2nSiX4-n (n is the natural number and 
hydrocarbon groups with replaceable R2. such as H and an alkyl group), and X is -OR3. -COOH. -OOCR3, -NH3- 
nR3n. -OCN. a halogen, etc. (hydrocarbon groups with replaceable R3, such as an alkyl group). Since surface free 
energy becomes high and compatibility with other ingredients becomes small, the compound which has a fluorine 
atom [ as / especially whose R1 or R3 are CnF2n+1CmH2m (n and m are the natural number) ] in these silane 
coupling agents and thiol compounds is used suitably. 

[0039] Or the film obtained by the approach with the compound which has a sulfhydryl group and -(X)OH radical 
mentioned above can also be used. The film by the above ingredient can be used in the form of a monomolecular 
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film or its built up film by the suitable approach. 

[0040] As shown in drawing 1 (B). the film 12 is removed in the 1st field 14. That is, the front ftice of original 
recording 10 is exposed and the 1st field 14 is formed. When a silane coupling agent is used as film 12, by applying 
light, association of a molecule goes out and may be removed by the interface with original recording 10. The mask 
exposure performed with lithography is applicable to patterning by such light. Or patterning may be directly carried 
out by laser, the electron ray, or the ion beam, without using a mask. 

[0041] Drawing 2 is drawing showing some film 12 by which patterning was carried out In this example, each 1st 
field 14 is circular, and is formed, and the 2nd field 16 has surrounded each 1st field 14. If the 1st field 14 is formed 
in this configuration, a circular lens can be formed in plane view. 

[0042] As a modification, as shown in drawing 3 , each 1st field 114 may be formed with an octagon. In detail, this 
octagon has the almost the same die length of the side which counters, the die length of the side of next doors 
differs, and each interior angle is almost equal. If the 1st field 1 14 is formed in this configuration, in plane view, the 
lens of an octagon (content mentioned above in detail) can be formed. 

[0043] In addition, the film 12 is formed on other base materials, by imprinting this, it can form in the 2nd field 16 
selectively, and patterning can also be carried out to membrane formation and coincidence. 

[0044] In this way. between the 1st field 14 and the 2nd field 16 formed with the film 12, as surface states differ, it 
produces and cheats out of a difference to compatibility with the 1st light-permeability layer precursor 20. By the 
reasons of the film 12 having a fluorine molecule especially, if compatibility with the 1st light-permeability layer 
precursor 20 is low, the 1st light-permeability layer precursor 20 can be selectively given to the 1st field 24. 
[0045] As shown in drawing 4 . the 1st light-permeability layer precursor 20 is formed in the 1st field 14. and the 1st 
light-permeability layer 22 is formed. For that purpose, the 1st light-permeability layer precursor 20 is first formed 
on original recording 10. As mentioned above, although the 1st field 14 has the compatibility over the 1st light- 
permeability layer precursor 20. the 2nd field 16 of the compatibility over the 1st light-permeability layer precursor 
20 is low [ the field ]. Therefore, in the 1st field 14. the 1st light-permeability layer precursor 20 is formed, and the 
1st light-permeability layer precursor 20 is crawled in the 2nd field 16. On original recording 10. even if it applies the 
1st light-permeability layer precursor 20 to the 1st and 2nd whole fields 14 and 16. the 1st light-permeability layer 
precursor 20 is crawled on the 2nd field 16. and is soon taken out on the 1st field 14. 

[0046] As for the 1st light-permeability layer precursor 20, preparing in the 1st field 14 is desirable so that it may 
have a curved surface with surface tension. For example, the 1 st light-permeability layer precursor 20 of the 
amount which makes the condition of having risen, in the 1st field 14 is formed. 

[0047] Here, the 1st light-permeability layer precursor 20 is the matter which can liquefy [ liquefied or ]. The matter 
which can be hardened by grant of energy can be used as liquefied matter, and the matter which has plasticity can 
be used as matter which can liquefy. 

[0048] Moreover, although the 1st light-permeability layer precursor 20 is not limited especially if it has properties 
demanded, such as light transmission nature, when it forms the 1 st light-permeability layer 22, it is desirable that it 
is resin. The thing which has energy hardenability, or the thing which has plasticity is obtained easily, and is suitable 
for resin. 

[0049] as the resin which has energy hardenability — light and heat — at least — either — it is desirable for it to 
be able to harden by grant of the method of -. Utilization of light or heat can use heating apparatus, such as a 
general-purpose aligner, a baking furnace, and a heater, and can attain eqipment saving cost-ization. 
[0050] As resin which has such energy hardenability, acrylic resin, epoxy system resin, melamine system resin, 
polyimide. system resin, etc. can be used, for example. Especially acrylic resin is using various precursors and the 
sensitization agent (photopolymerization initiator) of a commercial item, and since what is hardened by the exposure 
of light for a short time is obtained easily, it is suitable. 

[0051] As an example of a basic presentation of the acrylic resin of a photoresist, a prepolymer or oligomer, a 
monomer, and a photopolymerization initiator are raised. 

[0052] As a prepolymer or oligomer, methacrylate, such as acrylate. such as epoxy acrytate. urethane acrylate, 
polyester acrylate. polyether acrylate, and SUPIRO acetal system acrylate. epoxy methacrylate. urethane 
methacrylate. polyester methacrylate, and polyether methacrylate. can be used, for example. 
[0053] As a monomer, for example 2-ethylhexyl acrylate. 2-ethylhexyl methacrylate. 2- hydroxy ethyl acrylate, 2- 
hydroxyethyl methacrylate. An N-vinyl-2-pyrrolidone. carbitol acrylate. tetrahydrofurfuryl acrylate. Monofunctional 
nature monomers, such as isobomyl acrylate. dicydopentenylacrylate. and 1 .3-butanediot acrylate, 1.6-hexanediol 
diacrylate, 1, 6-hexanedioldimethacrylate, Neopentyl glycol diacrylate, neopentyl glycol dimethacrylate. Ethylene 
glycol diacrylate. polyethylene-glycol diacrylate. Bifunctional monomers, such as pentaerythritol diacrylate, 
trimethylolpropane triacrylate. Polyfu notional monomers, such as trimethylolpropanetrimethacrylate. a 
pentaerythritol thoria chestnut rate, and di pentaerythritol hexaacrylate, can be used. 

[0054] As a photopolymerization initiator, for example Acetophenones. such as a 2 and 2-dimethoxy-2-phenyl 
acetophenone Butyl phenons. such as atpha-hydroxy isobutyl phenon and p-isopropyl-atpha-hydroxy isobutyl 
phenon A p-tert-butyl dichloro acetophenone, p-tert-BUCHIRUTORI chloroacetophenone, Halogenation 
acetophenones, such as an alpha and alpha-dich!oro-4-phenoxy acetophenone Benzophenones, such as 
benzophenone, N, and N-tetraethyl -4 and 4-diamino benzophenone Benzyls, such as benzyl and benzyl dimethyl 
ketal. a benzoin. Oximes. such as benzoins, such as benzoin alkyi ether, the 1 -phenyl -1, and a 2-propane dione-2- 
(o-ethoxycarbonyl) oxime Radical generating compounds, such as xanthones. such as 2-methylthio xanthone and 2- 
chloro thioxan ton. a Michler s ketone, and benzyl methyl ketal, can be used. 
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[0055] In addition, if needed, compounds, such as amines, may be added in order to prevent the hardening inhibition 
by oxygen, or a solvent component may be added in order to make spreading easy. Especially as a solvent 
component, it is not limited and various organic solvents, for example, propylene-glycoHmonomethyl-ether acetate, 
methoxymethyl propionate, ethoxy ethyl propionate, ethyllactate, ethyl pill BINETO, methyl amyl ketone, etc. are 
available. 

[0056] Moreover, as resin which has plasticity, the resin which has the thermoplasticity of polycarbonate system 
resin, polymethylmethacrylate system resin, amorphous polyolefine system resin, etc. can be used, for example. It 
can be made to be able to plasticize by warming beyond softening temperature temperature, and such resin can be 
used as liquefied. 

[0057] In this way, as shown in drawing 4 , the 1st light-permeability layer precursor 20 can be formed in the 1st 
field 14, and the 1st light-permeability layer 22 can be formed. As for the 1st light-permeability layer precursor 20. it 
is desirable to make it harden. For example, if it is the case where the resin of energy hardenability (for example, 
photoresist) is used, energy (for example, tight) will be irradiated on condition that predetermined. Thereby, the 1st 
tight-permeability layer precursor 20 can be solidified (hardening). In addition, if original recording 10 has energy 
permeability (for example, light transmission nature), energy (for example, light) can also be irradiated through 
original recording 10. Or when using the plastlclzed resin which was warmed beyond softening temperature 
temperature as 1st light-permeability layer precursor 20, this can be stiffened by cooling. 

[0058] As a modifioatlon, the 1st light-permeability layer precursor 20 is formed every field [ the ] 14 in the example 
shown in drawing 5 . For example, an Inkjet method may be applied. According to this, certainly, the 2nd field 16 can 
be avoided and the 1st light-permeability layer precursor 20 can be formed in the 1st field 14. In this case, color 
material can be used as 1st light-permeability layer precursor 20. The color material of a color which is different to 
the 1st field 14 of next doors can be formed, and the micro-lens array which has the function of a light filter can be 
manufactured. Or the color material of one color may be used as 1st light-permeability layer precursor 20. 
[0059] Next, as shown in drawing 6 (A), the 2nd light-permeability layer precursor 24 is formed on the 1 st light- 
permeability layer 22, and as shown In drawing 6 (B), the 2nd light-permeability layer 26 is formed. As for the 2nd 
light-permeability layer precursor 24, it is desirable to prepare, after the 1st light-permeability layer precursor 20 
hardens. The matter explained as 1st light-permeablllty layer precursor 20 mentioned above as 2nd light- 
permeability layer precursor 24 may be used. However, different matter is used as 1st and 2nd light-permeability 
layer precursors 20 and 24 so that the optical refractive indexes of the 1st and 2nd light-permeability layers 22 and 
26 may differ and light can be refracted by the interface. 

[0060] As for the 2nd light-permeability layer 26. it is desirable to cover and form the 1st whole light-permeability 
layer 22 formed In two or more 1st fields 14. By carrying out like this, the 1st light-permeability layer 22 which 
consists of two or more parts which became scattering on two or more 1st fields 14 can be held in one by the 2nd 
light-permeability layer 26. 

[0061] As a detailed process, the 2nd light-permeability layer precursor 24 is first applied and opened to a 
predetermined field through the 2nd light-permeability layer precursor 24 by sticking the original recording 10 and 
the substrate 30 with which the 1 st light-permeability layer 22 was formed. In addition, a substrate 30 may be 
formed with the Ingredient with which the content explaining original recording 10 corresponds. If needed, even if 
there are little original recording 10 and substrate 30, the 2nd light-permeability layer precursor 24 may be 
pressurized through either. Restoration of the 2nd light-permeability layer precursor 24 to the 2nd field 16 in which 
workability improves since the time amount which opens the 2nd llght-permeabiiity layer precursor 24 can be 
shortened, and the 1 st light-permeability layer 22 is not formed by pressurizing becomes certain. In this way. the 
2nd prepared light-permeability layer precursor 24 can be stiffened, and the 2nd light-permeability layer 26 can be 
formed. 

[0062] In the example shown in drawing 6 (A), the 2nd light-permeability layer precursor 24 was carried on the 
original recording 10 In which the 1st light-permeability layer 22 was formed. As a modification, the 2nd light- 
permeability layer precursor 24 may be put on a substrate 30, and original recording 10 may be put on it. Moreover, 
the 2nd light-permeability layer precursor 24 may be beforehand formed in both the 1 st light-permeability layer 22 
and the substrate 30. 

[0063] Through the above process, as shown in drawing 6 (B), the 2nd light-permeability layer 26 is formed on the 
1st light-permeability layer 22. And hardening processing according to the 2nd light-permeability layer precursor 24 
is performed. The detail is the same as that of the 1st light-permeability layer precursor 20. In addition, when the 
2nd light-permeability layer precursor 24 is the matter of energy hardenability (for example, photoresist), it is 
necessary for at least one side to have energy permeability (for example, light transmission nature) among a 
substrate 30 and original recording 10. 

[0064] As shown in drawing 6 (C). a substrate 30 is exfoliated from the 2nd light-permeability layer 26. Or it may 
leave a substrate 30 as a part of micro-lens array. The detail is the same as that of the case where original 
recording 10 is left as a part of micro-lens array. The process shown in drawing 6 (C) may be performed after the 
process shown in drawing 7 (A). 

[0065] As shown in drawing 7 (A), the 1 st and 2nd light-permeability layers 22 and 26 are exfoliated In one from 
original recording 10. If it remains In original recording 10 at this time, without the film 12 in the 2nd field 16 
exfoliating, original recording 10 is reusable for manufacture of the following micro-lens array, the film 12 is very thin 
film — etc. — in a reason, as long as there is no trouble, the film 12 may adhere to the 2nd light-permeability layer 
26. 
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[0066] As shown in drawing 7 (B), even if there are few 1st and 2nd light-permeability layers 22 and 26. on the other 
hand (for example, both), a protective coat 32 may be formed. Although a protective coat 32 will not be limited 

especially if it has subsequent process resistance, an inorganic ingredient can be used for it, for example. 
Specifically, a protective coat 32 can be formed with liquefied glass precursors, such as polysilazane and a 
polysiloxane. 

[0067] A protective coat 32 may be formed with the ceramics. A protective coat 32 may be formed by the silicon 
dioxide (Si02) like quartz glass (silicate glass). A front face is hard, is excellent in thermal resistance, a water 
resisting property, chemical resistance, and endurance, and can form a silicon dioxide (Si02) by low cost A colloid 
silica (silica sol) may be used for the formation, and the raw material which uses a silica sol and a silane coupling 
agent as a principal component may be used for it. A silane coupling agent raises adhesion with the 1st or 2nd light- 
permeability layer 22 and 26 used as a substrate. Moreover, the surfactant which raises surface wettability, and the 
catalyst which promotes a reaction may be added. A silica sol (or raw material which uses a silica sol and a silane 
coupling agent as a principal component) can be evenly prepared at low temperature by the spin coat or dipping. 
[0068] Before forming a protective coat 32, surface treatment (for example, plasma treatment, silane coupling 
processing) for improving adhesion with a protective coat 32 and wettability on the front face of the 1st or 2nd 
light-permeability layer 22 and 26 may be performed. 

[0069] If process resistance is in the 1st or 2nd light-permeability layer 22 and 26 the very thing, a protective coat 
32 is not necessarily required. In this way. a micro-lens array is obtained. A micro-tens array contains the 1st and 
2nd light-permeability layers 22 and 26. 

[0070] Drawing 8 is drawing showing a part of liquid crystal projector as an example of the optical equipment which 
applied the micro-lens array concerning the gestalt of this operation. This liquid crystal projector has the light valve 
40 incorporating the micro-lens array manufactured by the approach concerning the gestalt of operation mentioned 
above, and the lamp 42 as the light source. 

[(X)71] The micro-lens array is arranged so that it may become a concave about the 1st light-permeability layer 22 
used as two or more lenses, in view of a lamp 42. The black matrix 44. an electrode (electrode layer) 46, and the 
orientation film 48 are formed in the micro-lens array. These may be formed on a protective coat 32. and as long as 
they do not form a protective coat 32, they may be formed in the 2nd light-permeability layer 26. 
[0072] The black matrix 44 etches and forms the film which consists of chromium etc. A protective coat 32 has the 
process resistance of this etching process. If the 2nd light-permeability layer 26 has the process resistance of an 
etching process, a protective coat 32 has it. [ unnecessary ] An electrode 46 is for example, the ITO (Indium Tin 
Oxide) film etc.. and annealing treatment is performed after being formed by the vacuum forming-membranes 
methods, such as a spatter and vacuum evaporationo. Although it is usually lOO-SOO degrees C, since resistance 
falls and the temperature of annealing treatment serves as a good electrode layer so that temperature is generally 
high, it is desirable. The orientation film 48 prepares the ingredient of polyimide resin or its precursor by approaches, 
such as spreading, calcinates this at 100 degrees C - 350 degrees C. and is formed. As the method of application, 
approaches, such as a spin coat method, the roll coat method, and a flexographic printing method, can be used. The 
temperature of baking is suitably set up according to the ingredient to be used. In addition, baking for formation of 
the orientation film 48 and annealing treatment of an electrode 46 may be performed simultaneously. 
[0073] A gap is opened from the orientation film 48 and the TFT substrate 50 is formed. The transparent individual 
electrode 52 and a transparent thin film transistor 54 are prepared in the TFT substrate 50, and the orientation film 
56 is formed on these. Moreover, the TFT substrate 50 makes the orientation film 56 counter the orientation film 48, 
and is arranged. 

[0074] Between the orientation film 48 and 56, liquid crystal 58 is enclosed and liquid crystal 58 drives with the 
electrical potential difference controlled by the thin film transistor 54. 

[0075] Since the light 60 irradiated from the lamp 42 condenses by the 1 st light-permeability layer 22 used as a lens 
according to this liquid crystal projector, a bright screen can be displayed. 

[0076] Drawing 9 is which shows image pick-up equipment as an example of optical equipment. Image pick- 

up equipment has an image sensor (image sensors). For example, if it is two-dimensional image sensors, 
corresponding to each of two or more pixels, the light sensing portion (for example, photodiode) 70 is formed. If it is 
the image sensor of a CCD (Charge Coupled Device) mold, it will have the transfer section 72 and the charge from 
the light sensing portion 70 of each pixel will be transmitted at high speed. In addition, a light-shielding film 74 may 
be formed so that light may not carry out incidence to a light sensing portion 70 from a not corresponding pixel, and 
the lens 76 in a layer may be formed. Moreover, a light filter 78 is formed in the image sensor of a color. When a 
micro-lens array has the function of a light filter, the light filter 78 is unnecessary. 

[0077] The micro-lens array which applied this invention to this image sensor is attached. A micro-lens array has 
the 1st and 2nd light-permeability layers 22 and 26. Light crooks and condenses by the interface of the 1st and 2nd 
light-permeability layers 22 and 26. The lens is formed for every pixel and the light which condensed to each light 
sensing portion 70 carries out incidence. 

[0078] (Gestalt of the 2nd operation) Drawing 10 (A) - drawing 10 (C) are drawings explaining the manufacture 
approach of the micro-lens array concerning the gestalt of the 2nd operation which applied this invention. 
[0079] With the gestalt of this operation, as shown in drawing 7 (A) mentioned above, after exfoliating the 1st and 
2nd light-permeability layers 22 and 26 in one from original recording 10. as shown in drawing 10 (A), the 1st light- 
permeability layer 22 is removed from the 2nd light-permeability layer 26. In this way. a crevice 28 is formed in the 
2nd light-permeability layer 26. 
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[0080] As shown in drawing 10 (B), a crevice 28 is filled up with the 3rd light-permeability layer precursor 34 which 
is different in the 1st light-permeability layer precursor 20, and as shown in drawing 10 (C). the 3rd light- 
permeability layer 36 is formed in rt An ink jet method may be adopted as restoration of the 3rd light-permeability 
layer precursor 34. As 3rd light-permeability layer precursor 34, if two or more kinds of color material is used, the 
micro-lens array which has the function of a light filter can be manufactured. When color material contains a solvent 
component, it heat-treats and a solvent is volatilized. In addition, if color material removes a solvent component in 
this case, in order to contract, it is required to be filled up with the amount left behind also in also after the 
thickness which can secure the required depth of shade contracting. 

[0081] According to the gestalt of this operation, although the 1st light-permeability layer precursor 20 is 
temporarily used in a manufacture process, it does not become some final lenses. Therefore, a desirable ingredient 
can be chosen as 1st light-permeability layer precursor 20 in a manufacture process, and an ingredient desirable as 
a lens can be chosen as 3rd light-permeability layer precursor 34. 
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* NOTICES ♦ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.3MBtea|t shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 13 Drawing 1 (A) - drawing 1 (B) are drawings showing the original recording which applied this invention, 
and which is used with the gestalt of the 1st operation. 

[Drawing 2] Drawing 2 is drawing showing the original recording which applied this invention, and which is used with 
the gestalt of the 1 st operation. 

[Drawing 3] Drawing 3 is drawing showing the modification of the original recording which applied this invention, and 
which is used with the gestalt of the 1st operation. 

[Drawing 4] Drawing 4 is drawing showing the manufacture approach of the microHens array concerning the gestalt 
of the 1 st operation. 

[Drawing 5] Drawing 5 is drawing showing the manufacture approach of the microHens array concerning a 
modification. 

[Drawing 6] Drawing 6 (A) - drawing 6 (C) are drawings showing the manufacture approach of the micro-lens array 
concerning the gestalt of the 1 st operation. 

[Drawing 7] Drawing 7 (A) - drawing 7 (B) are drawings showing the manufacture approach of the micro-lens array 
concerning the gestalt of the 1st operation. 

[Drawing 8] Drawing 8 is drawing showing optical equipment equipped with the micro-lens array which applied this 
invention. 

[Drawing 9] Drawing 9 is drawing showing optical equipment equipped with the micro-lens array which applied this 
invention. 

[Drawing 10] Drawing 10 (A) - drawing 10 (C) are drawings showing the manufacture approach of the micro-lens 

array concerning the gestalt of the 2nd operation. 

[Description of Notations] 

10 Original Recording 

12 Film 

14 1st Field 

16 2nd Field 

20 1 st Light-permeability Layer Precursor 

22 1 st Light-permeability Layer 

24 2nd Light-permeability Layer Precursor 

26 2nd Light-permeability Layer 

28 Crevice 

34 3rd Light-permeability Layer Precursor 
36 3rd Light-permeability Layer 



[Translation done.] 
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[0047] ;ir-e, %\ cn>%mw&m^m.^ 2 o f4. 

[0 0 4 8] mi«itSiS14®*tri^fls2 o«. m 
1 03tSjH4» 2 2 S:?gj*UfcBg»c. JtSigtt^o^* 

I 0 0 4 9 J i^/V^-S!<kttSrfl-r5«r/iit LTf4, 

10050] z<oxo fi^^^/i'^-mt^^m-r^mm 
{ytm-^mi^m ^mm-r^:itx\ t/t<DmMx-mf^^ 

10 0 5 1] 3tffi^k^4®T^ y /WJ^WJIgOS^fififeoA 

[0 0 5 2] *fcJ±:^-y =^-^-i: bT»4, 

«;trfv a^^K^lr-^T^y u-hS, e7 i^T^ y U— 
jKy3i>«,5^/UTi5' y V- h®. Tjf yai-T^yVTi? 
yu-f.^^ ^t'oT-fe^— /W^T'^J' y L — hli^WT 



^i!'yu'— hS. jKy3i;:^7'^v;<^^ y u— his, jKy 
[0 0 5 3] i: u-Ctts *»J;tfix 2-3c^>'W'^ 

df-i/'/WT ^ y h . 2 —3:i'f-/U^^iy/l'yl ^ ^ y 

2-t Kndf-i^aif^/l'T^ y l^- 2-tKci^ 
'y2i=f-/Uyt V l^—hs N- tr=/v- 2 - tfn y K 

-'VT^ y V'— ysj^/v^^/i'T^ y v'v-^ d 
yi — h^fo^'i'tett*/-^— , 1. 6 — .^f-^":^:*- 

—iV'^Ti' y h, 1 , 6 -'^^-y-:^-^':^— /V'v'^ ^ 

^ y u— ^^i^d-^v^/u^y ^—A'i/T^ y I/— 

y 3— /Wv^T^ y h> jKyai^Ui^^y 3— /Wi^T 

^ y i^— 7. y h— /wi^T^' y l^— h^<0 

--g-fgtt^/-^— X N y y5^D-/w7'ny-?>' h y T^' y 
u— h y ;»«f^D-^/i'7'n/-?v h y y U— 
-!>'^'3iy;'^y h— /whyr^y w— i^'O-^'a^y 

[0 0 5 41 ^S-&M*&^t b-CI±, Xti. 2. 2- 

h^t-v— 2 — ^aisA'T-fe h^ai/ViSfOT-fe 
ai/^'S, a-t Ko^W y^'^/V'T'ai/ p— f 
y:/"citVv--o-t KDilrW y:^f^/V73i/>'*?<Dy 
=}-)Vy:i^/ V-il, p - t e r t --^f-f^'^i/ oaT-^ h 
71 yv. p- t e r t-:/'f-/Why ^onr-feh^ai 
/V, a, a— nz/V— 4— y^i/^v'T-fe h73iy 

N, N-T" h73i'?-/v— 4. 4—ifT^y^y:/7x.y 

ilr/l'^i— ^/pa?<D-0'y-< 1 — y^LZ^/V— 1 , 2 

^-VA^O:*-^^-^^^^, 2-;>«'?-/W^;i-*-y-i'h>'. 2 

(0 0 5 51 Jfc*S, ^^BJ-JSCTs gE^f-JcStM-fbfiaH 

til^^fflx 0iJx.tf. T'of VV^y 3— /V^/^^/V31- 

•T'/V'T-fex— y h^v-y ^/v:^t3 tf^-:^— 

[0 0 5 6] *fc, pigH4^rWi-5«tflgt L-C»4. 

tf, 7Ky:;(7-7)<^-h3Ri»/ii. jj^yy^^/wy y u- 
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(00571 w5tT, 04tc^-f-J;5t-» 

^^'i&mm'mw- 2 0 srm 1 1 4 tc^it-c. m ©jt 

2 2 SrJi^^-r 5 r t AS-et 5. ^ 1 ©iteSiStt 

mit (Mit) $H3:5ri:dS-c#5„ fjjia, M«l O^Sai 
;^^/viif-jSia<4 (09^tf3tSj@14) Sr*•U■CV^i^^i. IS 

[0058] mi^^t L-C, la 5 tC^5i-0ijT'»4. 1 

0D®*SE 1 4 r t tcm 1 ro3tjS®i4€*&]K«J 2 0 Srl9:«t T 
:itutcJ:ix«, ^2(0|g«l 6 5rjgltT^ l « 

SWK 1 4 tc, :^ 1 (D)tSj©tts«tFiK*^ 2 0 ^z.t 

dS-e*5o r<0<&^, ^l<D3tSiai4S«9lEflE2 Ot L 

1 4lcS''i5feOfe«-Sr^JtT. ■^'7 — y^fV^(Dm^ 

5„ ifo5v>fi, l6<06*i-Sr^l©*Sii14JiMJSi*2 

[0 0 5 91 iSfeJc:. 06 (A) »C^i-J;5tC. ^ 1 <D)t 
^iatiS 2 2 -ht;i. ^ 2 W3tSilitt«M^f<s: 2 4 Srfi 
tt> 06 (B) »;:^i-J;5tw^2ro3tSiittS2 6SrJ^ 

'^^mmmw- 2 0 tm^t L^^tc^Jt -s r t v\ \ 

SiiH4eWlEflc2 0 i: U-ClftM U^lfeKSr^ffl t> J: 

l^o fcfc'L. H 1 SU^m 2 (D3tSi®^4S 2 2 . 2 6(0)t 

m^^i)^^^£oX^mxt/ti>^mmx^?)J:oi:i. miR 
lfS2©)tSi@ttSttriK«£2 0, 2 4i:U-C, ll>5eS«^ 

to 0 6 01 ^2(DJt@iitt^2 6rt. ^l»:0D^l<Ofi 
He 1 4 t^Ji^fig^nfcm 1 W3fc3SiS14S 2 2 W:^flsSr®o 

T?l^^i-5r i:ids»4uv\ r5t-5ri-e. 

5^1 <D3t2iattJi 2 2 ?r. ^2 ©5tSjg14S 2 6 J; 

100 6 11 PL-i/^xai: LT, *-r. ll2<03tJSilH4 
S«iI»fr2 4S:^tr, IP^l©3tS®^4S2 2*s?^fi!c$ 
tufcWffil 0 i:S«3 0 i:Sr««$1ir5:i t), H 

2 (D3tSiH4S«IIS«f 2 4 SrBlf;£tg«^ "C^ 9 itff -5. 

S«3 0tt. IS^l 0JCOV>TtttlBUfcrt§dSlK 



^irmmxm^^fitch(r)Xh^xhX\'\ 

ex. m&l 0RXf&^3 0<D^pf£< tii\'^-rini)>-:fj 

iriff vxm 2 <o^m&i^mm» 2 4 st^oe t a 

V\ JPJEi-5rt-C% ^2<D)tSag14SBfi!E^2 4SrSl: 

©itSjgttS 2 2 S fix V ^/jri/ 2 <Dm^ 16-- 
2 ©3tajS14SMiK#: 2 4 <D^«*S?fell i r 
5 LTSilt 2 0)tSjg^t®Str!^fl£ 2 4 Srffi'fb^ 

-frT. ^2(0^Sj§1tM2 6S:?^^-f-5^i:*ST-#5o 

10 [ 0 0 6 2 1 la 6 (A) iz^-rmxi-i. m 2 o^tsin* 
mmmi^ 2 4 sr, 1 ©3fc^iSttfi 2 2 
«si o±ic«i-itfc, ^mmtLx. s«3o(c^2<^)t 

]gi@tt««trl^«^2 4 $r«-tir-C-5:©±J:iM^ 1 O t:^^X 
tJ:</>, Sfc. i^*^l W3tigiH4e2 2^1U«S«3 0 
<OM:^^tc^2 <D)tS3itte«ir»*2 4 SrlKJtTfc J:v\ 
[0 0 6 31 eA±(OXmSrST. 1116 (B) iZm-Tiio 
(c, ^ 1 <^)3tSjitte 2 2 2 <03tSjH4M 2 6 
m^^^o -ErLT, ^2(D5tSja<4Sfltr]^{^2 4tc:iCD 

20 2 0 1 iD^T'fc 5, ^iis. %2 <o%m^'i^wimw- 2 

(0 0 6 41 06 (C) tw^-t-J;5»-, SSSOSr, ^ 
2©3tS^ttS2 6*=>fcSi)«H-5. fc5V>fi. 

30 07 (A) t;i^i-xso«»ctToTt>J:v\ 

(006 51 BI7 (A) fc^-t-J:5t-v ^l^fct;'*2(D 
3t3Sii14M2 2, 2 6 Sts ^ffil 0 «^6*J{Cfi)«|f 
5. ^20®«cl 6tc:fe5^1 2dS. fIfi-B: 

■f tcJSffi 1 0 JC«n»f , JJcW-^-T iJ' a u- VXT W 
3tofc«)tcm«i 0S:ff*iJffli-5:iiiisx-^5, ^12 

tf, ^ 2 <0)tSiS^4® 2 6 JriBi 1 2 *5f^«f UT t J:l/\ 
(00 6 61 07 (B) fC^-t-<tp»C, ^lSt;t^2<7? 

^tSiitt® 2 2, 26 < t (m^fiM:^) 
40 Id, isaiMs 2Sr?^fiS;LTt)J;V\ {«gi^3 2J±, -t© 

9 ^ MiSft^i- J; o -c^aigi 3 2 5 r t AS -e^ 

(0 0 6 71 ^ai)K3 2tt. 5 yiJ'X-CJ^^UTt 

if (Dipt-, -mit-tr^m (S i02) x-m^\^xi> 
-jmt^^M (S i02) *fi*5g|<, i^f^ 
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(^)tiSilH4Ji 2 2 , 2 6 t©^^tt!Srl6)±$-fr5, * 

[0 0 6 8] «gag3 2S:J^^5m»c, ^lX«:Se2 
©JtSiS-ttS 2 2,26 (0*ffi{C, •S^)^ 32 t <D!SS^ 

[00 6 9] ^lX(:£^2<D^]11t@2 2, 2 6 §{4^ 

^ a U^-XT W-r tt. H 1 2 W3tSjlitt® 2 

2,26 S:-&tPo 

[0070] El 8 fi, *IIJ£<0?^li{c^5-T^ ^nx^-y 
XT u-Y Lfc3t#^SO— giji: LT, ffi^:?'^ 

[0 0 7 1] -v-r^nUVXTWtt, ^^Ol^vXt 
/j;5|gi<D3tSia^±S2 2Sr7:^:^4 2*^^*.T0aW- 

fcJ^^UTt ii/^U, »sae3 2S:Jl^j*UJiew'>©-e*>n 

[0 0 7 2] ^7 •y^'-^ ^'^=^4 4{i, :J'o^f?*»e> 

rf, i!feEIJei3 2tt^S-efc5, m«l4 6tt, 0iJx.tfIT 
O (Indium Tin Oxide) )Bt^-C*)*>, ^^^/jC 

$*v5. T=-/i'tea<^ia*ji, ii^ioo~3oo'c 

K|BlJK4 8tt, JKy-f 5 K 
«J!gX^±■^•0«tfWfl^Ott•J|B^Sr^*/J: if ro*jSfe-CK»t T , 
0 0t:~3 5 0'C-ejK^LTMj^$tt5o 

JK^(OfcJe)(Diififet^4 6 ODT=— /v/^aat SrPl^tc: 
fro T til'', 

[0 0 7 3] iai6l)g4 8*»b^-\'y7'Srfc<tT, TFT 



(7) 

12 

S:K5 O^iS^lt^tt-TV^S. TFTS«5 Otwtt, 
i^iiiSU^i^ 5 2 'RXmiS: V 7 i^i^;^ 1? 5 4 btVT 
*5*), :iix^<o±lcEl6UI!S5 6:^JfJfiK$*tTV^5o 
fc, TFTS«5 0tt, KiRlffiSS 6SrKlSlJll4 8{r*HSj 

[0 0 7 4] E|6))K4 8, 5 6Kt-tt, S3ES5 8A5$tA 
^ci^-C*st», «;ll!IH9>'i^;^;?5 4J;iJ:o-CSiJ«i$n5 

10 [0 0 7 5] r.03^S:^nv'ai^'^'tCj;ixtf, 7V7°4 
2*^^Rait$*l.fe3t6 0*5, Ui^Xi/i5lll<0)tiSi8 

(00 761 la 9 f±, 3t^aSeo-Mi: L.T««igBSr 

«r^i-5o ««J;t«, 2^>:7E^'^-v'■^r^^^^t?*)i^^^, It 

K) 7 0;6S^ttfe>ixTV>5o CCD (Charge Cou 
pled Device) S«>«lfeKl^=--eii>H«, 2"^^ 
20 L, #iif3S<oS3tliB 7 0 d»b<omi^S:iSji-eteil-t-5 J: 

u vXT W t^^7—y -i /u^'OttllBSr^r-t-Si&^li, 

7>f/w^ 7 8tt^ST?*)5. 
[007 7] C<Oitife«^J-, ;*:|gWS:3gffl Ufc-^-C 
D wXTU-)'*S^I?ft(1-feHTt>5. •^-r^J'nUVX 
T tt, H 1 SUS^ 2 (OJtjgiattS 2 2, 2 6 
30 5. ^l&t;'^2<D3tSilH4«2 2, 2 6<0#ffiT?3tiS 

[0078] (^2 <DiaiS<o?i^ji) la 1 o (A) ~ia i 

0 (C) tt, *?BiqSrjSfflbfc||2W|llte(Ol^<ifc<p,5 

[0 0 7 9] ±iBLfcl2l7 (A) |C 

^-f-i5tC, miifcU5^2©)tiSjS14S2 2, 26Sr, 

mM.\Qt^h-^^\zwm\.it.ik\z. 010 (A) jj:^ 

r J; 9 1-, ^1 OJtSiittS 2 2 Sr^ 2 ro^SiittS 2 

40 6/4-bl^*i-5o 5 L-c. ^2(05tSja<4«2 etcDfl 

«B 2 8 SrJ^^-rS. 
[0 0 8 0] 010 (B) {^:^-t-J:5{w, IH1IS52 81C, 

^ 1 CD)tjSjgtt^*trlgflc 2 0 t 3 <03tSi@14 

SMJ^#:3 4&^aU, miO (C) {C^-t-<t ^ 

3 nitmm'i^ 3 6 ig 3 <D%m^>feEmmm 

v\ m3 03tS3gi4sstiiE«:3 4i: u-c, m.mm<r>^ 

60 ^)-«:^tf4&^f±, ?l!i«!!ffiSrfToT^?f(l«r«l«$*5. 
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[008 11 :^mik<omm\^iititi. % i 

3 (O'jfam'&cmmm.W 3 4 i: UX3l*ii-5 r t 

lai (A) ~S1 (B) f±. *«WSr2lfflU^ 
10 21 0 2^, *^0^SrjSfflbfcmi©ISlfeW?^liT? 
[031 Iil3»*. *«WSriifflbfc»l©|llfe<Djg«6T 

[041 0414. ^l(D|IJ£(OJ|^®lc#5-v-r^'DU'V 
XT i^-f ©S!!jg*ifeSr^i^i-0-^fc5o 

[051 05f±, 3Ei?M»c^5-^-<^'cv>'XTWC» 
S!{it:^feSr^-r0-CS) 5, 

[061 06 (A) ~0 6 (C) f±, ^l(D|IJS«>fl^«i 



[0 71 07 (A) ~0 7 (B) J4, ^ 1 

[081 08f4. ^^P^SrSfflbfc-^^^'o U-V-XTU 
^{i;?:5?t^SiS&*-r0-^fc5o 
[091 0 914, *^IBSrjifflLfc-^-<^'oUixXTV 

[0101010 (A) ~01 0 (C) 14. W,2(Om^ 
^ a uvXT u-l'<D®[it:fe-feSr^i-0 

[«=#(Dtftigi 

1 0 mM. 
12 m 
1 4 

1 6 

2 0 
2 2 
2 4 
2 6 

2 8 

3 4 
3 6 



m2<o^m'&mmm.w 
9i2<o%mT^i^ 

m3 0^iSi3^ 



[011 



1Z 



(A) 



16(12) 



\]f^ >m I i 



[021 



16(1 a 




f f t 




. 1* 14 



[041 [1^51 
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